Background With the Korea Accreditation Board of Nursing Education emphasizing the importance of including the proper operation of simulation exercises to the certification criteria of simulation education, there is a need to synthesize literature on simulation scenarios related to adult health nursing according to the learning objectives. Methods To achieve this purpose, a literature review guided by the PRISMA statement was conducted in several databases. The Health Insurance Review Assessment Risk of Bias (HIRA-RoB) was used to analyze selected papers based on agreed criteria. Twenty-six articles (40 scenarios) were included in the final review. Results Comparison of the classification of scenarios according to the learning objectives of adult health nursing and main category diseases found 25 matching scenarios. According to the analysis of measurement variables, 11 scenarios were able to evaluate all three domains of Bloom's taxonomy. Conclusions When developing a standardized simulation scenario for students, it is necessary to consider the various learning objectives of adult health nursing, and to evaluate various areas extensively.
Introduction
The Korea Accreditation Board of Nursing Education (KABONE) conducted a certification evaluation to determine if nurses are sufficiently trained to fulfill their social responsibility and pursue their development (Korean Accreditation Board of Nursing Education (KABONE), 2017). In particular, as the importance of simulation operation is growing, it has been included in the practicum training criteria established by KABONE (2017) .
Simulation allows nursing students to use their knowledge and skills in solving problems of complex situations to experience critical thinking (Lee, So, Kim, Kim, & An, 2014) . Considering that more than 80% of those who need nursing care in Korea are adults (Song et al., 2011) , standardizing simulations used in adult nursing education is considered a priority. Therefore, to universalize the application of simulation in a clinical situation (Yoo, 2015) , it is necessary to develop and validate scenarios used with underlying theories, considering the limitations of each scenario (Waxman, 2010) . To address this, the Korean Society of Adult Nursing established learning objectives for nursing students; these were presented with 10 major categories and 32 middle categories (Adult Nursing Society, 2016) . These objectives should be reflected in developed scenarios for adult nursing. Therefore, a literature review that classifies and analyzes developed scenarios according to the learning objectives of adult health nursing should be performed to synthesize relevant information. Kim, Park, and Shin (2013) systematically examined characteristics and results of studies on simulation-based education while Lee et al. (2014) analyzed the effect of high-fidelity patient simulation (HPS) on clinical performance ability and the level of self-confidence among nursing students. Additionally, Yoo (2015) reviewed the feasibility of implementing a domestic nursingrelated simulation scenario in a developmental study while Park, Seo, Jeon, and Song (2016) studied the characteristics of a simulation training operation applied to nursing students in Korea. Studies such as these have focused on the operation and results of simulation education. However, a synthesis and review of scenarios used in simulation education has not yet been done.
Accordingly, this study classified literature on the development of simulation scenarios related to domestic adult nursing education for nursing students, according to the learning objectives of adult nursing. This was necessary to provide basic data for the development of a standardized adult nursing education simulation scenario. So, an integrative literature review was conducted to analyze scenarios and results used in adult nursing education.
This literature review synthesized results from studies on simulation scenarios. The benefit of this kind of review is that both experimental and qualitative research is included, allowing for a more comprehensive understanding of the concepts to be explored (Whittemore & Knafl, 2005) . Although there have been a number of reports on simulation scenarios related to adult nursing education in Korea, most do not detail the content included in each scenario, making it impossible to confirm the specific context. Moreover, none of the research in question has examined the appropriateness of scenarios to meet the learning objectives of adult health nursing education in Korea. This study thus aimed to perform a literature review of studies on simulation scenarios utilized in adult health nursing.
Search strategy and review methods
In this study, theses and articles published in domestic journals related to the use of nursing simulation for nursing students were selected among papers published in Korea through July 2017. Databases used in this search included Korea Education and Research Information Service (KERIS), Assembly Library, Korea Studies Information Service System (KISS), DBpia, National Digital Science Library (NDSL), Korea Institute of Sciences and Technology Information (KISTI), Korean Medical Database (KMbase) and National Digital Library. "Simulation" and "nursing" were major search terms used when searching these databases. When operators could be used for each database, two researchers independently performed searches using "simulation AND nursing" search formula. Articles on nurses were excluded. The search was guided by the PRISMA statement was conducted in several databases (PRISMA, 2015) The inclusion criteria used to select studies were as follows: First, the study was on nursing students (excluding nurses, health clinics, nursing officers, and so on). Second, the study developed simulation scenarios for adult health nursing area (excluding child nursing, maternal nursing, integrated subjects, and so on). Third, studies were research studies and intervention studies (simple technique evaluation, qualitative research, and simple BLS excluded) that conducted simulation training using standardized patients, simulators, and scenarios. Fourth, studies described simulation scenario in detail (excluding those with simple explanation of the situation, research published only in abstract, and preliminary research). The four authors examined all the studies in this review to determine the level of evidence based on the evidence table by Hira-RoB (Hira-Risk of Bias) (Health Insurance Review Assessment Service, 2011). For the selected 44 articles, bias evaluation was performed using Hira-RoB. Hira-RoB proposed a criterion to determine the risk of bias for eight domains: subject group comparability, selection of participants, confounding factor, measurement of intervention, blinding of outcome assessment, outcome evaluation, incomplete outcome data, and selective outcome reporting. Finally, 26 articles (40 scenarios) were used for analysis after excluding 18 highly biased articles judged as 'low", "high", and "uncertain" for each domain. The final selection process is shown in Figure 1 .
General characteristics, simulation-related characteristics, measurement variables, and results of 26 articles (40 scenarios) selected for the study were analyzed. Published year, location, study design, sample size. Simulation-related characteristics such as scenario development, category of adult health nursing (Table 1) , simulator type. This was conducted to analyze measurement variables and results of nursing education research, using simulation based on three domains (cognitive domain, affective domain, and psychomotor domain) of Bloom's taxonomy (1959) of educational learning objective. Data are expressed as frequency and percentage. They were analyzed using Microsoft Office Excel 2007 program.
Search outcomes
All scenarios reported on studies conducted in a regional or remote area of South Korea, in Hira-RoB, were low-level. There was one group of pre-post test design (Kang, Kim, & Oh, 2013) , one methodological study (Yang, 2016) , and two randomized controlled pre-post test designs (Ha, 2014; Kim, 2015b) . The remaining 22 studies used nonequivalent control group testing. The simulator was composed of seven standard patients (Kim, 2012b; Im, 2014; Jang, 2013; Jang & Roh, 2015; Lee, Park, & Noh, 2013; Yang, 2016) , two patients not identified (Choi, Kwon, & Lee, 2013; Moon & Chae, 2016) , and 16 HFP patients (high-fidelity patient simulator). Sample sizes ranged from 42 to 149 (Table 2 ). 
Result
We analyzed linkages of scenarios presented in 26 selected studies of adult health nursing simulations according to the revised adult health nursing learning objective of August 2016 (Table 1 ). There were 40 scenarios presented in these 26 selected studies. Among them, 11 (27.5%) scenarios were strongly related to main category 1 "immune/body injury" (scenario no. 8.2; 8.3; 9.1; 10.3; 12.1; 12.2; 13.1; 17.1; 20.1; 25.1; 26 .1) while 9 (22.50%) scenarios strongly linked to main category 7 "respiratory dysfunction" (scenario no. 1.1; 2.1; 2.2; 3.1; 4.1; 10.2; 14.1; 19.1; 24.1) the most common disease. However, no scenarios were linked to ingestion/absorption/metabolic disorder, activity/self-care disorder, or sensory dysfunction.
A more in-depth analysis revealed that out of the 11 scenarios associated with main category diseases, six emergency patient issues (scenario no. 9.1; 12.1; 12.2; 17.1; 20.1; and 25.1); three skin integration disorders (scenario no. 8.2; 10.3; and 13.1); one surgery patient problem (scenario no. 26.1); and one immune abnormality (scenario no. 8.3) were relevant among the four diseased under immune/body injury category.
The 40 scenarios presented in 26 simulation studies related to adult health nursing were analyzed according to the main category diseases of adult health nursing revised in August 2016 (Table 2) . When the classification according to the main category diseases in adult health nursing was compared to the classification according to the learning objectives of adult health nursing, there were 25 matching scenarios. However, 15 scenarios did not match (scenario no. 7.1; 9.1; 8.2; 8.3; 8.4; 10.1; 10.2; 10.3; 12.1; 12.2; 13.1; 19.1; 20.1; 22;1; 25.1).
After simulation operation, measured variables and results were classified into cognitive domain, affective domain, and psychomotor domain based on Bloom's taxonomy (1959) . The results of the analysis are shown in Table 2 . A total of 76 evaluation variables were found; only 2 (system thinking and interpersonal understanding) were not included in Bloom's domain. There were 11 (Kim, 2012a; Lee et al., 2013; Choi et al., 2013) . Twentyseven scenarios used two domains, while two scenarios (scenario no. 14.1; 18.1) used only one domain Song, 2015) 
Discussion
This study conducted a literature review of simulation scenarios related to adult health nursing for nursing students in Korea. Simulation scenarios were analyzed according to the learning objectives of adult health nursing and its main category of diseases. Among the 32 middle categories of all adult health nursing learning objectives, 17 areas were not linked to or associated with scenarios developed while 6 areas only had 1 relevant scenario (Kim & Choi, 2008; Kim & Jang, 2011) . However, the development of scenarios in other areas is insufficient. There are no existing articles that developed scenarios in accordance with the learning objectives of adult health nursing education as domestic simulation studies focused on educational programs and operating methods, which can lead to effective learning outcomes (Eom, Kim, Kim, & Seong, 2010; Kim & Jang, 2011; Kim et al., 2013; Lee et al., 2014; Park et al., 2016) .
As the actual clinic site is categorized by patient's disease, the nursing care tailored for the patient is very important. The concordance rate of main category diseases was highest for respiratory diseases (asthma, chronic obstructive pulmonary disease, and acute respiratory distress syndrome) followed by that for cardiovascular diseases (myocardial infarction and endocrine diseases such as diabetes). In previous studies, respiratory, circulatory, and endocrine diseases, specifically diabetes, were the most common scenarios Lee, Kim, & Oh, 2011; Lim, 2011) . These diseases were thus consistent with the learning objectives. However, neurological diseases such as stroke were inconsistent with the main category of diseases, with only one being consistent in the scenario. Other problems that may arise in stroke patients seem to be centered on dysphagia, disuse syndrome, selfcare disorder, and neurocognitive dysfunction rather than nursing problems, due to typical symptoms. It is important to address unexpected nursing problems that may be encountered in the clinic, rather than nursing problems associated with the disease itself. Therefore, future simulation education in nursing will need to focus on the nursing process for the patient rather than the medical conditions.
To analyze measurement variables of adult health nursing studies, clinical performance (affective domain), problem-solving ability (cognitive domain), and confidence and satisfaction (psychomotor domain) were measured. All three factors increased after the simulation. Based on the Jeffries simulation model (Jeffries, 2005) , simulation training mainly evaluates clinical performance ability, nursing knowledge, problem-solving ability, satisfaction, confidence, and critical tendency (Yoo, 2015) . However, among the 26 studies in total, only 6 evaluated all 3 domains that Bloom proposed, while the others measured only 1 or 2 domains. Using Bloom's three domains to classify measured variables requires an integrated manner of evaluation (Shin, Park, & Shim, 2014) , especially as simulation expects nursing students to experience critical thinking through debriefing (Lee et al., 2014) . Among measured variables, there were no statistically significant differences in three variables of knowledge, two variables of critical thinking and tendency, and two variables of confidence. This was partially consistent with the existing literature and review study Lim, 2011) . Similarly, it was reported that it is difficult to verify the potential effects of simulations through short-term studies and that it is difficult for variables to change through short-term education . In future interventional simulation studies, measuring variables to enable a balanced assessment on defining, cognitive, and psychomotor domains should be selected, as suggested by Jeffries (Jeffries, 2005) Although studies on simulation-based education are becoming increasingly popular, the present study's methods set it apart as it screened the results and contents of simulation scenarios related to adult health nursing through quality evaluation. Moreover, the scenarios were analyzed according to the updated learning objectives of adult health nursing education. This study is meaningful in that it provides implications for the development of simulation scenarios for adult health nursing in the future. However, it is difficult to generalize its results as only studies that extensively described the simulation scenarios used were selected. It cannot measure the readiness of the instructor in relation to the operating parameters of the simulation scenario. There is also a lack of a concrete method of debriefing, which can also be a limitation.
Conclusion
In recent years, simulation education has become more relevant. Universal standards for simulation scenarios related to adult health nursing are needed. However, in Korea, simulation scenarios are categorized irrespective of the learning objectives of adult health nursing. There is a lack of a literature review of simulation scenarios. This study attempted to fill this gap by reviewing the results of previous studies on the development of simulation scenarios adhering to the learning objectives of adult health nursing. Results showed that while several studies on simulation scenarios related to adult health nursing exist, they concentrated on one area rather than encompassing all of the learning objectives of adult health nursing. Moreover, this study confirmed that the classification according to the learning objectives of adult health nursing and the classification based on diseases were inconsistent. Finally, most studies were not able to evaluate the scenarios using the three domains of Bloom's taxonomy. Therefore, when developing a standardized simulation scenario for students, it is necessary to consider the various learning objectives of adult nursing, and to evaluate all areas extensively.
In the future, these findings can become a guide in creating simulation scenarios for nursing students; it highlights the importance of a properly developed scenario in a simulation operation. Considering that the nursing field is rapidly changing, it is imperative to develop these scenarios according to the learning objectives of all areas of adult health nursing to nurture competent nurses.
